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pet40HTt OOCAAHOA KOIMMMU %m CS«T y««J1MHe- 
HMII yCTOOMMSOCW n/l«CTy p«H A«ACT«MKI CM»- 
HsouiMX yCMiiMA npM A«npfCCMMX. 
npesuuMKMMHx 8-9 Mda. Aa« «Toro nocii« 
yctiHOSKM ■ mere Ae^m nap«oro npoAOAw- 
HO ro^pNpotaMMora Mmcmpn ycT<H««iiHa»- 

lOT tropOA. npMH«M nopMM6Tp STOPOrO 

nuacTwpii BvOi^aioT MtHMUMM nepMMCTpa 
fitpMro nAacnapn, « nApM«4eTp nepwfo tw 
(Mpaer MeMMtiHM ntpMMeips oGcaAMOA xo- 
AOMNU. A^iMy BToporo ycTaMtWMtaeMoro 

lUiaCTUpil »WOmP«»T OOAMlMAiVIHHW IMptOTO 

Na MiumiMy. OoAbniyio p«6oswo xOAS mA- 
paimnocicoA AOpKMpywueA roftowcM. fUpoA 
ycT«NoaxoA sTOporo fuiacTupt oahm io ero 

TOptV>« OWVaiOT OTHOCKTMMiOTOPU* WCpOO" 

rt) tw MiiMNMHy p«6o4efo xoiu fMAPatmwo- 
CKoA AopMMpyK>u«eA roAoam ■ HanpaaneHMit, 
npovMaonoAOXMOM ManpaaacHwio pa6oHero 
XOAI AOpNMpyK)UieA rOAOlKH. 



IdaoOpercHMe oiM)cmca x ptMOHry jkc- 
iuiyarau»«OHMwx« MafiieweafcMyx m «>yf*« 
CKsaxacN« Ooiiee tohno k aoccraiioaiiaHMO rap* 

MaTM«(HOCIM oOcaAMMX XOrtOHM HeWAWitCUM^ 

MN naacTvtpxMM. 

IttaM MMOpaiaMMa atiiaarcA noauiua- 
NMa •♦♦exwanocm poMoma oOcaAHOA xo- 
aoMNy aa ciar yaaniwaMMa ifcroAHnaoenj 
naacnipeA AeAciMio CMHHaomjot JJiti^HA 
npM Afffipacciixx, npaaMUiawtip« M MOa. 

CnocoO ocymacrajweTca caanyiowiM oO- 



B cxaaxcimy tnfCXMtar napauft npoAOA^- 
Mo ro*pMpoaaHMU« iwacwpfc iiapiiMaTpOM. 
OoAMSMM fiapMMeTpa oOcaAHoA komommw, ad- 
ctaaaxttT aro c Mccty Ae^cK^a o6caAHoA to- 



iioHMu M ycraMaa/maaoT • aroH Mecra npwxa- 
TMaM nw»M>»Hecxo« AOpnitpywe^ 
axM. Saran x Mcciy Ae^exra cnycxaior atopoA 
npOAPA^ ro*pi«poaaMH«A ruiaerupw ncpit- 
MerpoM, MaHkciiMM napMMaipa nepaoro ycra- 
HjamiaaeMoro twacnipx, m aammoA. OonuaeA 
AAMtMi nepaoro ycraMaaAMxaeMoro niucnipx. 
Ma BciiiwMiiy, Ooawuyo paOo^ero xOAa cha- 
paamHOCxoSI Aopmipyiottitft ronoitH. OepcA 
ycraHoaxoA axoporo fiAacTwpa oamh ut ero 
Topuoa c«aitta«0TOTMOCMTaiikMO Topua nepao- 
ro nnacTup* na tawriMMy paSonero xoa» rwA* 
paaiiM*«aCKOli AopMMpyiouicA ronoacM • 

NanpaaaaHMM* npoTwaonoflOKHOM Hanpawic- 
MtMO paSosero xoai rHAP»M>«ecxoA aophh- 
pyiOttiaA roAoaxH. a aareM npotatOAxv ycta- 
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MOtKy tTOporp RJiacTupA •HWiecT c nepswM 
M ftOAMyM itepeicpwtHeM nepioro narpyGu no 
tceAeroAnHNe. 

OnuTcmHAQTCAbCTvyvT.MTonpiipemHte 5 
conoHH 140. 146, 168m 178 MMCipHnoityHeMMM 
TOHMOA MH^pmuKM o AiActMmnwfOM na- 

pHMTpO •HyrptNHtA nOMpXMOCTM K040NHU 

(no««MMiui MSMoptcTMa fiepMMvvpa. MJMep*- 
HtwnpMCiiyCMTpyOscoaxaiNyivuiaKCfM- 10 
pMM«iffT») omuMM^HUM utiuierai lurar • 1 
MM no iiMSMorpy Miw 3 MM no nepMMavpy. TO 
•ctfc HHW^J- B troM wyw ocaioe vat- 
Una M ACMeHttO 0 qHAMHApO AOPNS npM yCT»> 

N08MniiaempflMX€Aintii8paiooMtHAy8M^ 15 
n^tfifiwt. AOCTMraeicii HMesma repMenm- 

MOCTIn 

npN McnoAMoaaNMi npoNaaoAPaoNMoA 
MH^pMauMN o ToatuMMa ctaHKN TpyGM a MH- 20 
TapaaAa peMoina pecOMaHAytica npH rn o a t^ 

BoiUiiiiUNcrao TpyO cornacNO mhotowc- 
aaHMWM aaMapaM MMaior AeAcraMTaauiua 
•MeiuHMA M oco6aNKO aNyrpONHMA ^HaMarpu 
npMOmiaifranbNO ho 1 mm eonwno HOMtiMaa%- 
MuxaNa«iaNMft,«noMaxQAMvcaanpeAeiMMN a 
cooTaoTcraMH c AonyctcaMH no rOCTy, KpoMa 
Toro. paOora c ^KmnaacMM NtmroM a npcAa- 
MX MM anonHO npnaMACMO m ho auanaaet 
npaauttiaNMa AonycmMux Narpyaoa. 

flocaa yeraNOBKM napaoro naacmpa 
■KyrpaHtmiiflHaMaTp d«M w nap wMorp fUm tor 
oTaoTCTMMHO cocTtuuim ■ 

dMt ■ ^uiM • 2 d" <W« • 6: 

C««wT«ii, HTO c»€AeMiui o dMi Mflwi.TaK- 
m oniipaiOTai na npoMaaQACraeMiiyn pQKf 
MeNTauMV) (iSm,K M fWO. Aa« y^iacTca 
AaoHHoro napaKpuma coriua«o MaTOAMa 
•wSMpsoTaKMiaaiiaNtMWfi AMaHcrrp •hcwnca 
noMpxNocTM dx M napMMovp nt aioporo om* 
cry pa 

di • dfnt ♦ 2 - <W« - 6 ♦ 2 - d««^ - 4: 

ni-n^Mi^e-^w- 18-6-rw- 12- 

TaxKM oGpasoM. npN auQope nepaoro n 
sToporo njiacnipcA paaOManAyerca upmhh- 
uaiv ni 6 M na- nt«L« - 12 (r«pw*«?). 

B aHa«MKi«M fh MOfyr em aicaceMu KOp- 
pwcTwaM no peay^^TCTiM yeraNoacM nepMco 
nnacmpa. Ecah yciMwa na AopHMpyomaA lo- 
AOtva npM aro pacumpaMMM oMxerca 3H»m- 
TeAMio MMxa NopMaAMioro (14o18 t) * npiia- 
Haa Toro. mtc Aat^crawraiikHoe fUmM Ooiiuua. 
fh oiaAyet auOpaT^ yacflMsaHHyM na 2-5 mm 
copaaMapNO crenaHM yMeHvujeKMa AeAcraat- 

auuia HopHy« 111 CiiaAyet yKaMMuim coot* 
■OTcrayioupiM ofipaiOM. 



TsvMM o6paaoM« k MopiBCHCTsy nt> 
>n»M.i > rb yuecTHy oicAyiotUHe AOnoAKe- 
nm: 

ni-fUMji^-6;fb-ntiu«-12 ±(2-5). 
AnMNy nt paoro nnactypn •y6MpaioT tsk. 
HToSu napaxpuTb Aa^ecr c AocraTowiy m ne* 
paxiwcTOM aaepxnaHMa (^1.5-2.5 m). BaAirm- 
My napaxaacra caaAyaf ayCMpaT^ a yxa* 
aaHNyx npaAaMX. ysaiuMMMa mam yMeMbuuii 
cfo a aaaMCMMOcm ot crenaHM aoctompno- 
C1M MM^opMaitMM o pasMepo M Macra Aa^m, 
AnMMa vTopofD naacTvpii nptmnfi acero aoa- 
xna CQoraarcTaoaaTv c aanacoM An^Ka Ae- 

4«CfM0A •«»Cni KOAOHH4I M napMpyMT^ COOT> 

aarcrayioutHft y^cioa napaoco naactypa* 

CHMraa. HTO nepayA nnamipb ycraNoa- 
aaN a ipa6y«M0M Mecra M o6ecncHaNO aaAiH- 
Moa ncpaKpyma Aa^xra e napexnacTOM no 
AmiNa« npn ayCopa paaMcpoa m cxaMM ycra- 
HoaiM atoporo naacrwpa aoaMomy eacAyo* 
ttpia upM«HTy. TaxNoaonia ycraNoaKM naac- 
mpa axiimaar TpM arana: pacufMpeNMe Ma* 
5caAUiofo ^aCTM Ana^aauaniiaMMii niwcrups 
c oBcaANoA KOAONKoA nyraM aniniaaNMa ao- 
PNMpyKMueA roAoaxM noA ABMCNMeM n«APO- 
AnHKparoM Ha aanMSMMy ero xooa -15 m npM 
yA^pacaMMN naacrvpa or ocaaoro cMameMMa 
ynopoM ycrpoActaa: paciUNpeHMa ocMoaNoro 
y<iacf«a miacry pa nporsfMaaMNeM AopMMpyx>- 
30 tt|ftnroAOMM(o6yHHo6aaAaaaaNMR)TaAaaon 
CMcraMoA, njiacTupb npM aroM paarpyaxaarca 
or ocaaoro aoaAaAcraMx ronoaxM napea na* 
HaaMUiA pacumpcMHyA ynacrox na aoAOMMy: 
aanpeccoaxa paciitMpaMHoro naacrwpii mmo- 
35 rocpaTNyMnpoxoAOMAOPHMpyiotueAroaoaKM 
noAAaaaeMMaM. 

OnacHOCTw CMeutaMMfl nAocTwpa no «o- 
AOMMeaoaNMxaar na sTopoM aTanaycraMOMM 
M3*3a NeAocrarosMoro oauannoHMii KaHaAbMO- 
40 ro pacuiNpeHNoro ysacTM, vanpMMap npM 
SMaNMraabHOM NecooraafcrMiM Nararoa. HpN 
MaAOcraroHKOM mam ov^nMuraAbMOM narara 
MviaaMiya yMacroa nocAe pacuiMpcMNx Mp- 
Mr Oyrb NtAOcraroNNo npnacar x koaomno. 
4S npM6oAbuiOMMa6uroHHOMMarararHAPOAOM- 
xpar npM janaNMOM AasAeNMM Moacer arxNyrb 
roAoaxy a n«acrMpb na MaaNa^MrcAkMyn 
tacTbcaoeroscoAa. 

BropoA naacrypb •MnoAHaercn c nepn- 
50 MerpoMcorAacNopcKOMaNAaMHM«AnNManpit- 
MMMSCTCA a coorsercrsMM e aammoA napaoro 
naacnipx naM 15-2.0 m. RpM cnyoca mmx- 
mmA xoncu pacnoaaraior Ha 15-'2,0 m hmm 
ropua nepaoro nAacrypx. AaAoa - paCuiMpe- 
55 HMO MasaAMioro ysacrxa c paarpysxoA aapx- 
Maro Topua nnacnipa a ynop Aopna. aareM 
npoTAfMaaHHe AopHMpyxiutaA roAoaxM 6a3 
AAMaMMx ^ pacujMp«NMe ocMoanoA mjctw m 
aanpaccoaca nAacrupa a HacxOAbxo npoxo- 
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120-150 Rr/CM\ 

TiicKM oOpMOM AOcmrMiCfl rtpaimipo- 

noAMWil yoA rHAPOAOMKptrt, t«K oc nepH- 
t4eTp BToporo luucTupfl HA ynacnca mmm top- 
il« neptoro k* 12 mm M«Hviti« nepttMcrpa 
oOciAMOA KOAOKNy Obhjl n pKuinpeKiit npo* 

MCXQAHT npM COilMUOH OlpMlitTtllUiOM lUW- 

ro (no cymtcny i OwnopnoM pe»oM). n^m 
nocneAyioutMM nparutu—»nm pp^twpfom^ 

rOAOSKM (S«3 AiWMNM* CtMCTMp¥ MI6O fAPp- 

)«Mia6Tai 9« cneT MUtMeHiui NnMMioro 
^HBCftM m coAOMHfl. iimQo €Men(i«TC«M«px AO 
ynopa pacuiKpaHMUM yMcncoM ■ Top«t| nep- 
pftoro fuucmpii. Ynop oQacnoMeN NaAOWtiiA. 
Tax w« oep«H«Tp p«cuiHP«MMoro ysacTKi 
•Toporo TMCiupn H« 6 MM(no AHWiTpy na 2 
mm) np«twtiiiiT •HyTp«NHnio notepxHom 

nap»oro nn*cmp« ^ ^ 

. 02 - ru. 1 - Htitji - 1 2 - n.,,. t ♦ 6 • 6. 

PMUIHpaHMe OCHOiHOA MCW •TOpOTO 

nnacrypt hs iceA ©a AWHd npoiuiOflHfCt 
AOpHitpy«ut(eA roMotKoA 6ea Ai«Aoiw«, t.«. c 
MMNMMantMuM ocewM ycunneM. w tiom 
Hc«/iKHa«T cJiraftHOCTv. rUaCTwpb rapwciM- 
poMH or CMeiA0Hii« no koaohm« Hi » w»tt*w y« 
npttutti««oucyio cneuiiaiikMO npaiAycMorpen* 
Ho« eMeimHMe. tcer A» who paaMtataoit* ■ 



GOOTMTCTtyomoM M«cTe. noiiHocT^io ncpe- 

Kptf i Aa^KT KOAOMHU. 

OopMyiia HSoOpor'oHMff 
Cnoco5 ptMOHTa o6caAHoA ioaoknu. 
5 BOiRriMuiHA cfiycK K M«ciy Ae^«T« oGcaA- 

HOU KOAOKHW AOyX npWWfcHO rO^PMpOttH- 
HUX MOCfMpell M NX AOCAOAOVaTM^NyiO 

yeriNOtKy tNixiiocr n npwxaTMa x oGciAMoft 
KOAOHHO wwptMHMacKOft AopNwpyxMueA ro- 

10 AOMOA. 0TAiiMaK)mMAc« TOM, <fro. c 
UMUO noMiwttiMJi 9^miiH0cni peMOHra 
oQcaAKOA KOHOHNW M CHaTys«iiin«Hit« ycroA- 
NMaoem niiacnipaA A/aAcraHO cMMHa«tt(i« 
yCHiiMA npM A^pacCMXx* npaauwiiomta 8- 

15 g MOa. ii ap Hi» aTp wapaoro ycTW«AH>aaMOfo 
naaempA ayQiipaoT Oonbuia napHMerpa pa- 
MOW M pyaMO ft oOcaAHoa KOiiOMMu. napMMarp 
•loporo yeraMaaAMaaeMoro nnacrupa bu6h- 
paior mohmphm napMMatpa nepaoro ycTanaa- 

20 UMaaaMoro aaacTwpa. a AMMNy aroporo 
yCTiKaaAMaaaMoro niiacTupa auOMpam 
OoAMuaA AftMM« napaoro ha aaiitr««My, Ooiiw- 
ttiyo patewo'xQA^ rKAPaoniHCCxoA aopnh- 
Pfm^ reaoaxH. npinaM napoA ycraMoaxoA 

25 aroporonnacwpaoAMMHsafOTopuoacMaiua- 

tor OTHOGMTeAVHO TOpua cMpsoro Mt MilirmNy 
paOo^ro X0A9 WAPaaAHsacxoA Aopw^py^ 
man ronoaxN a ManpaaaeMMM, npomaonoAOx- 
MOM NanpaaAaNMO paOonaro xoAa niApaa* 
30 AMiiacKoAAopNMpyniitaArofloaKM. 



PaAa<^op li*Uiyiiiia 
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(54) A METHOD FOR CASING 
REPAIR 

(57) The invention relates to repair of 
casings in development, injection, and 
other wells. The aim of the invention is to 
improve the effectiveness 



of casing repair by increasing the 
collapse resistance of the patch for 
drawdowns exceeding 8-9 MPa. For this 
purpose, after placement of a first 
longitudinally corrugated patch at the 
location of the defect, a second patch is 
placed. Here the perimeter of the second 
patch is selected to be less than the 
perimeter of the first patch, while the 
perimeter of the first patch is selected to 
be less than the perimeter of the casing. 
The length of the second patch to be 
placed is selected to be greater than the 
length of the first patch by an amount 
greater than the working travel of the 
hydraulic coring head. Before placing the 
second patch, one of its ends is displaced 
relative to the end of the first patch by an 
amount equal to the working travel of the 
hydraulic coring head, in the direction 
opposite to the direction of working 
travel of the coring head. 
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The invention relates to repair of development, injection, and other wells, more 
precisely to restoration of leaktightness of casings by means of metal patches. 

The aim of the mvention is to improve the effectiveness of casing repair by increasing 
the collapse resistance of the patch for drawdowns exceeding 8-9 MPa. 

The method is carried out as follows. 

A first longitudinally corrugated patch of perimeter greater than the perimeter of the 
casing is lowered into the well, it is conveyed to the location of the defect in the casing, 
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and is placed in this location by squeezing by the hydraulic coring head. Then a second 
longitudinally corrugated patch, with perimeter less than the perimeter of the patch to be 
placed first and a length greater than the length of the patch to be placed first by an amount 
greater than the woricing travel of the hydraulic coring head, is lowered to the location of the 
defect. Before placement of the second patch, one of its ends is displaced relative to the end 
of the first patch by an amount equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of the woricing travel of the hydraulic coring head, and then 
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the second patch is placed to overlap the first patch and the first sleeve is completely covered 
over its entire length. 

Experience shows that for repair of 140 mm, 146 mm, 168 mm, and 178 mm strings, 
if accurate information is obtained about the actual perimeter of the inner surface of the string 
(perimeter gage readings, measurements when lowering the pipes into the well for the 
experiment), the optimum allowance is I mm with respect to diameter or 3 mm with respect 
to perimeter, i.e.. Pi = Pin.str + 3. In this case, the axial stress and the pressure in the cylinder 
of the mandrel during placement of the patch is found to be within the recommended range, 
and reliable leaktightness is achieved. 

When using manufacturer's information about the wall thickness of the pipe in the 
repair interval, it is recommended to assume that Pi = Pin,str + 6. 

Most pipes, according to many measurements, have actual outer and especially inner 
diameters approximately 1 mm greater than the nominal values, which is within the range and 
in conformance with CJOST [State Standards] tolerances. Furthermore, work with an actual 
allowance in the range +6 mm is quite acceptable, and does not result in exceeding the 
permissible loads. 

After placement of the first patch, the inner diameter din and the perimeter Pin are 
respectively 

dinl ~ din.str. - 28 = din.str. " 6; 
Pinl = ^(diastr. - 28) = Pin^tr. "18. 

Assuming that the information about dini and Pini also is based on the manufacturer's 
dociunentation (di^str. and Pin.str.)« for the section of double overlap according to the 
procediffe, we select the equivalent diameter of the outer surface d2 and the perimeter P2 for 
the second patch 

d2 = dini + 2 = din.str. - 6 + 2 = din,str. - 4; 

P2 = Pinl + 6 = Pin.str. - 18 - 6 = Pin,str. - 12- 

Thus when selecting the first and second patches, it is recommended to use 
Pi = Piastr. + 6 and P2 = Pin.str. - 12 (for 8 = 3). 

Corrections may be made to the value of P2 according to the results of placement of 
the first patch. If the force on the coring head during expansion of the first patch proves to be 
significantly lower than normal (14-18 tons), this is an indication that the actual Pin.str. is 
larger, and P2 should be selected as 2-5 mm gireater in proportion to the degree of decrease in 
the actual axial force; if the force proves to be higher than the normal value, P2 should be 
decreased accordingly. 
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Thus it is appropriate to add the following to the inequality Pi > Piascr. > ^2- 
Pi = PiiLStr. + 6; P2 = Pin.str. " 12 ± (2-5). 

The length of the first patch is selected so that the defect is covered with sufficient 
overlap above and below (+1.5-2.5 m). The overlap should be selected within the indicated 
range, increasing or decreasing it depending on the extent to which the information about the 
size and location of the defect is reliable. The length of the second patch especially must 
correspond to a conservative estimate of the length of the defective portion of the string, and 
must overlq) the corresponding portion of the first patch. 

Assuming that the first patch is placed at the required location and that the specified 
coverage of the defect with overiap along the length is assured, in selecting the dimensions 
and configuration for placement of the second patch, the following embodiments are 
possible. The technology for placement of the patch includes three stages: expansion of the 
initial portion to make contact between the patch and the casing, by means of pulling in the 
coring head under pressure, using the hydraulic jack, by a distance equal to its travel, 1 .5 m, 
while the patch is restrained from moving axially by the stop of the device; expansion of the 
main portion of the patch by pulling the coring head through (usually without pressure) by 
means of a bfock-and-tackle system, where the axial loading of the patch by the head is 
relieved through the initial expanded portion to the string; pressing of the expanded patch by 
multiple pfisses of the coring head under pressure. 

A risk of the patch shifting along the string arises in the second stage of placement 
due to insufficient contact made by the initial expanded portion, for example when there is 
significant mismatch of the allowances. For insufficient or negative allowance, the initial 
portion after expansion may be insufficiently squeezed against the string. When the excess 
allowance is large, the hydraulic jack for the specified pressure may pull the head into the 
patch by a distance equal to an insignificant portion of its travel. 

The second patch is made with a perimeter according to the reconunendation, the 
length is taken to match the length of the first patch plus 1.5-2.0 m. When lowered, the lower 
end is positioned 1.5-2.0 m below the end of the first patch. Next: expansion of the initial 
portion with the stop of the mandrel relieving the load on the upper end of the patch, then 
pulling the coring head through without pressure; the expansion of the main portion and 
pressing of the patch in several passes 
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of the coring head under a pressure of 120-150 kg/cm^. 

Thus expansion of the initial portion for complete travel of the hydraulic jack is 
assured, since the perimeter of the second patch in the portion below the end of the first patch 
is 12 nun less than the perimeter of the casing Pin^tr.» and expansion occurs with a large 
negative allowance (essentially under unsupported conditions). When the coring head is 
subsequently pulled through without pressure, the patch either is resu^ained because of 
contact made with the initial portion in the string, or is shifted upward as far as it will go by 
the expanded portion to the end of the first patch. Reliable seating is assured, since the 
perimeter of the expanded portion of the second patch is 6 mm greater (2 mm greater in 
diameter) than for the iimer surface of the first patch 

P2 - Pinl = Piastr, - 12 - Pinijtr. + 6 = 6. 

Expansion of the main portion of the second patch over its entire length is carried out 
by the coring head without pressure, i.e., with minimal axial stress, which also eliminates 
accidents. The patch is guaranteed not to move along the string a distance greater than the 
specially called for displacement, and is always disposed precisely at 
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the appropriate location, and the defect in the string is completely sealed. 
Claim 

A method for repair of a casing, including lowering to the location of the defect in the 
casing of two longitudinally corrugated patches and their successive overiapping placement 
and squeezing against the casing by a hydraulic coring head, distinguished by the fact that, 
with the aim of improving the effectiveness of casing repair by increasing the collapse 
resistance of the patch for drawdowns exceeding 8-9 MPa, the perimeter of the first patch to 
be placed is selected to be greater than the perimeter of the casing under repair, the perimeter 
of the second patch to be placed is selected to be less than the perimeter of the first patch to 
be placed, and the length of the second patch to be placed is selected to be greater than the 
length of the first by an amount greater than the working travel of the hydraulic coring head, 
where before placement of the second patch, one of its ends is moved relative to the end of 
the first patch by a distance equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of working travel of the hydraulic coring head. 
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